INTRODUCTION
It has been known for many years that the soils and waters of the North American Arctic contain a great variety of microbes, such as fungi, bacteria, actynomycetes, myxobacteria and algaelg2. Due largely to the stimulus provided by the International Biological Programme, many studies have been made of the organisms and decomposition processes that occur in the North American tundra, and some recently published results34W contribute much to an understanding of the subject.
The present paper constitutes a report on the microflora in exposed areas of shorelines of ponds and tarns located near Hazen Camp (81 "49', 71 "18W), northern Ellesmere Island. At snow-melt, which generally occurs in early June, water flows into lakes and depression areas, but, as summer progresses, the water Contribution no. 477.
*Agriculture Canada, Soil Research Institute, level in them drops gradually and progressively wider strips of shoreline are exposed. These contain both newly emerging vascular plants, and also ones in process of decomposition after becoming detached in previous years. Considered as a temporary pond is one which regularly becomes reduced in area to less than one square mile (2.59 km2) of free water, and dries up in most years; a permanent pond is one not reduced to the same extent, and which does not dry up; and a semi-permanent pond may dry up in exceptional years. A tarn is a large permanent body of water which only decreases slightly-if at all-in area. The waters in these ponds and tarns are cold (seldom exceeding 11 "C) and are rich in dissolved solids, alkaline and very hard. Their pH range is 6.8 to 8.9.
Day8 has examined soils from twelve sites of the Hazen Camp area and found only a weak profile development, concluding it to be due to the harsh climate of the area.
MATERIALS AND METHODS
Since it was impossible to send samples off for laboratory analysis immediately after collection, or to conduct microbiological examinations at the camp site, the method used was one designed to stimulate paturd conditions and give information on the kinds of microbes that inhabit and colonize the plant residues accumulating and decomposing at the surface of exposed areas of the shorelines. Thus offshore waters, Vegetation and sediments were obtained at the 18 ponds indicated in Fig. 1 . Samples, which were obtained in 1964, were collected at random in shallow water where vegetation was visible. Each sample, which consisted of approximately 20 grams of sediment, 100 grams of vegetation and 20 millilitres of water, was placed in previously-sterilized, unopened plastic containers. These samples were left outdoors for about 30 days until they could be transported. During this time most of the moisture evaporated. After being capped with plastic top, the containers were transported by air to the laboratory in Ottawa where sterile distilled water was added to bring each sample to approximately 70 per cent water-holding capacity. A portion of each sample was incubated in its container, at 4, 10 and 25°C.
To allow for exchange of air and to avoid contamination, four small holes were bored in the plastic tops and the containers placed in a sterile desiccator with its stopwk plugged with cotton. On the remaining sample, carbon and nitrogen content and pH were determined by standard procedures, and salt concentration was estimated by converting conductivity of extract (in millimhos/cm) to salt contents. At weekly intervals, the plastic containers were shaken by hand and the moisture content maintained by addition of sterile water, when necessary.
After two months of incubation at the three temperatures referred to above, bacteria and actinomycetes were enumerated on soil-extract agar, and Cytophugu on Difco platecount agar. Numbers of fungi were obtained by plating on peptone dextrose agar containing rose bengal and chlortetracycline. All plates were incubated at the temperature of the incubating samples, and at each incubation temperature quintuplicate plates for three soil dilutions were made. Cultures held at 25°C were incubated for a period of between one and two weeks before microbial counts were made. Cultures held at 10°C and 4°C were incubated for two to four weeks. For identification of fungi, approximately 100 fungal colonies from each of the plated samples were isolated and subcultured on potato dextrose agar slants.
RESULTS AND DISCUSSION
All of the samples (see Table 1 into salinity classeP0,22 per.cent of the pond samples (nos. 2, 23C, 32 and 41) were found to be %lightly saline; 17 per cent (nos 20, 26 and 45) moderately saline; and the remainder (61 per cent) strongly saline. Wide variations in numbers of microorgauisms were observed, as indicated in Table 1 . Salt concentration, pH and carbon-to-nitrogen ratio had no effect on the numbers; and, except possibly in the case of Cytophaga, temperature of incubation appeared to have no effect on them either. Numbers of Cytophaga tended to decrease somewhat as the temperature decreased. Holding er aP and Parinkina4 also found fluctuations in the microbial counts for tundra sites, and there was no evidence that temperature was responsible for thema.
In contrast the situation found in studies dealing with cool-temperature regions of Canadall.12, the number of fungal genera in the samples from the Arctic now being discussed was low, only eleven being identified. A similar paucity of fungal genera was noted by the present author in his studyla of four permafrost soils from the Mackenzie Valley.
In the same study, the dominant fungal genus was Chrysosporium, to which an average of 45 per cent of all isolates belonged; the next most populous was Penicillium, which accounted for 20 per cent, and then Mortierella with 16 per cent.
Phialophora, Cladosporium and Phoma each accounted for 4 per cent of the total isolates, and sterile mycelia 3 per cent. The remaining four genera (Oidiodendron, Cephalosporium, Coniothyrium, Gliomastix) were isolated with a frequency of 2 per cent or less. These results are similar to those of Dowding and Widden6 who, after assembling data from 33 tundra sites, found the most widespread fungal genera to be the sterile forms Penicillium, Chrysosporium, Cladosporium and Mortierella.
It was also observed in the course of the study that, as the incubation temperature decreased, Chrysospotium was recorded f a r more frequently. This genus was represented by a single species C. pannorum, which is often abundant in cold environments~~J4 and appears to be an important colonizer of such habitats.
Since there are many more environmental parameters affecting microbial activity and numbers than were examined in this investigation, it would be difticnlt to discuss the relationship of the results to the High Arctic ecosystem. Nevertheless, if one keeps in mind that a large proportion of tundra mycoflora are psychrophilic616 and most of the nutrients in dead plants are released by microbes to aid growth of future vegetation, it becomes obvious that the presence of viable microbes in these lake shorelines, situated approximately 600 miles south of the North Pole, is very important. They are undoubtedly not only active in supplying plant nutrients but are helping to transfer part of the decaying vegetation to produce "stable" humus which takes part in the formation of the underlying and surrounding weakly-developed soil profiles. They also play an additional role in providing food for larger organisms, for Whittaker16 found that in Arctic sites the p o p dation peak for mites follows that for fungi.
